Inhibition of tetanically sciatic stimulation-induced LTP of spinal neurons and Fos expression by disrupting glutamate transporter GLT-1.
Tetanic stimulation of the sciatic nerve produces spinal long-term potentiation (LTP) of C-fiber evoked field potentials, which is NMDA dependent and may be the substrate of inflammation- or nerve injury-produced central sensitization. Glial glutamate transporter GLT-1 has been considered as an important regulator of excitatory synaptic transmission and nociception. In the present study, we investigated the effects of GLT-1 on the spinal LTP and Fos expression induced by tetanically sciatic stimulation. Intrathecal administration of dihydrokainate (DHK), a GLT-1 selective inhibitor, partially inhibited (0.1 mM) or completely blocked (3.0 mM) the spinal LTP, which may be related to an accumulation of extracellular glutamate. Intrathecal DHK (3.0 mM) also suppressed tetanic stimulation-induced spinal Fos expression. Double immunofluorescence showed no Fos expression in glial fibrillary acidic protein (GFAP)-positive cells, and the cell DNA fragment study failed to detect a significant apoptosis of spinal neurons. These results suggest that disruption of GLT-1 may be associated with the inhibition of functional activation of spinal neurons expressing Fos, but not with glutamate excitotoxicity. In conclusion, glial GLT-1 may play an important role in tetanically sciatic stimulation-induced LTP of spinal nociceptive neurons via the regulation of extracellular levels of glutamate to an appropriate concentration.